UNCLASSIFIED 


AD NUMBER 
NEW LIMITATION CHANGE 
TO 


Approved for public release, distribution 
unlimited 


FROM 
Distribution authorized to U.S. Gov’t. 
agencies and their contractors; Critical 
Technology; MAY 1961. Other requests shall 
be referred to Space and Missile Systems 
Organization, Attn: SMSD, Los Angeles, CA 
90045. 


AUTHORITY 


Air Force Space and Missile Systems 
Organization ltr dtd 28 Feb 1972 


THIS PAGE IS UNCLASSIFIED 


me tee VW 
afd || eet eee ee a 
qi ~ 
| of . ; 
; oe 
& 
| 
| 
aS: 
| ( 
} This document ig Subject 


Yo Special 

‘ ®Xport controls 
@ach transaitta) to tore ie a 
S0vernmerts orf ae 


*oreicn 
aed Ray bo made only 
ents! t Sor > th prior 8pPproval of 
SU pom her of ecples contcinind enlor Hq. SAMSO LA of: 
GOSS aos so Mee a Sao'> un'dl Attn: susp |” Ca. 90045 


seuteieen aes ait keer 
fo a 
oi 


CONVAIM ASTRONAUTICS FORM AB136.1 19-80: as 


: 
i 
g 
z 
4 
= 
H 
z 
7 
& 
i 
2 
= 
H 
= 
i 


ee, cream ta, ae iano a a ee re emcee ee 


ena SERN RRNA RENN 


Best 
Available 
Copy 


i 
4 | 
i 
Hl 
Hl 
| 
| 


a ee ee 


i 
; FORM MO. APOS-1 


atroat wo___7AZZ36 
oart__8/23/6) 
me creagts JSR 
B CONVAIRIASTRONAUTICS 


CONVAIR OIVISIONM OF GENERAL OYNAMICS CORPORATION 


re ne ce nr ce Ae | RR Rc STEEN, 


REPORT NO. 742236 


Sob eeierined « uehoeas ae 


EVALUATION TEST REPORT 


{ 
i 


FoR 


S¥YITCH ASSEMBLY .C-DC, MAIN POWER 
CHANGEOVER, NISSILEBORNE 


DWG. NO. 274-06186 
27A-0CO177 


~ APPROVED BY —) 
R 
cat eo BY ae {a ela APPROVED BY. - 
Cee e ¢ r. As. 
Ass't. Test Lab Grp. Engr. Chief 
; a Be : . 4 
ir wet ary / This document is subject ~ 
{ F “HA %o special export controls ang 
ti 
= ‘1 each transmittal to fcreign 
ii: NOV 20088 governzents or foraign 
Le . hiner eA as ! nationals cay be cade only 
ba UN es weet ag Ui: ed with prior approval of: 
- fi : '. Hq.SAMSO, LA., Ca. 90045 
REVISIons i Attn: SMSD : 
wo. ° DATE, bY . CHANGE ; PAGES AFFLCTED 
Ce rE ERE SOM, HARRIE PR ee ee en 
Ey CINE: eras aenel cere ee een ae 
| 
a a a Ss ee ag a eet kt ce 
i 


fo i es, Linea Sete se carpe tamara at A pty tremor i Samet iti 


? 
pint reabng abv fee rontaintnn antag". 


pa se il iy By [EA erg neti np tn ig “amend ae gg gue an igang gia pie abablei, np helia ti, r 
yi han i se ay el efgi, 


we 


renee eae Sore ge A rn et ee en tae nner EE EEN SEP TERR ia eee 
urpeat_7_A_ 2236 


CONVAIR ASTRONAUTICS pec 


SBUMMARY ; | 


-_ 


\ me data presented in this report represents the results of 
Magineering B¥aluation Tests performed on the Main Miasile 


Power Shangeover Switch,-Pare—Number-#?Peceres, according to 
—C¥er test procedure! ?-k-2236, and fvet—Lavenatery Test Request. - 
—“I-KBBSE ; aa 


Kimetica Corporation, Selana Beach, California; and two speci- 
mens, serial nusbers 12) and 124 eanufactured ty United Contrel 
Corporation, Seattle, Washington, were tested concurrently. 

The individual tests performed on each specimen are listed on 
Figure 3 with asteriska indicating failures. 


Two specimens, serial numbers 001 and 002, menufactured by the | 
! 

Figures 5 and 6 are schematic diagrams of the test setup. 

This test was performed on a semi-formal basia, in that an 

approved -precedure, and atandard data sheets were used; hov- 

ever, ths tests were not witnessed by inspection. 


Fhile this evaluation test was being conducted a noise problem 
developed in CV-A Receiving Inapection involving the production 
units being manufactured by United Control Corporation. CVA 
Components Test Laboratory was assigned the job ef resolving 
the problems as an additional task to this teat. The detailed 
teating data and results of the noise survey are included in 
this repért as Addendum I. 


Not including the nogse problem, 18 failures and/or out-of~- 
tolerance readings occurred during the test. Five of these 
failures and/or ot-of-tolerance conditions oceurred on the 
Kinetics Corporations specimens, and 13 failures and/or out-f- 
tolerance conditions occurred on the United Control Corporation 
specimens. A comprehensive discussion of these failures, and 
the test in general is included in a separate portion of the 
teat report labeled "Discuasion of the Data”. 


er rn ana eS ne 


Original data, not ineluded on the data sheets, is reeorded in 
Engineering Work Book No. 7482 on permanent file in CVA 
Components Test Laboratory (Dept. 564-5), 
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DISCUSSION OF THE DATA: 


The general test formet and results, and wors specifically, the 
failures, will bs discussed by specimen, which is not necessarily 
the chronelogical sequence of the tests. Dates anc more dotailed 
inforvation can be obtained by -eferring to the individ 1 data 
aheote, 


KINETICS S/N 00}; 


This speeimen wae reecived first and was uned to setup and cali- 
brate the tést set and inatrumentatioa used for the remainder of 
the test. 


While calibreting the vibration setup, a discrepancy in the test 
set wiring caused a wire in the specimen to overheac and char 
excessively. The specimea wire was frea J 705L te J 703N, Tha 
teat aet wau repaired and the specimen sent to the ronder for 
repair, 


Befere seniing this specimen for repair, noneperating vibration 
per design ecriterien speeifizaticns, was cenducted to soarch fer 
moehan.cal weaknesses. The resu'tsa were completely satisfactory. 


Aftsr being recaired and returwed to CVA, teating wae reaumcd 
socording to Figure 3 schkedul2, During the cold taat at ashient 
oreasure one cut-ef-tolerance reading oceurrec. On an external 
te internal asseably cycle, AC aswitcr circuit P40 required 16.5 
millisecunde to make the transfer. The specification requires 
that the time be no greater than 15 williseeends. This test wae 
repeated several times the next day and ail circuits were within 
tolerance than and on all subseqvent testa. 


Durang the remainder of the teats performed no failures and/or 
cuteof-tolerance data occurred. 


A Lifes Test was conducted on this specimen and on United Contrel 
S/N 121, but not ea Kinetics S/W 002 or United Contrels S/W 124 
Voltage drop measurements were fi:et mace using the test setup and 
waking weasurements at sensing ieads in the specimen eating 
elestrical conneeters accecding to Figure 3 (schematic of test 
eetup). The speeimens wore then opened and voltage drup measures 
mente were tak-n direstly across the switching mechanians accerd~ 
img te the test procedure, Peragraph 45 The latter readings 
were oaubtracted from the fermer :eadings and are iacluded aa 
aeddittoneal data sheetea These data whould be subtracted from ths 
voltage drcep data taken during ail other portiona of the test, te 
obtain voltage drop across the eswitching mechanien. 
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DISCUSSIUF * THE DATA: (CONTINUED) 


| 
KINETICS S/¥ 002: | 
| 


Before any testing was accomplished, this specimen was first 

used in a CVA desonstration in Washingten, D.C. After being 
returned to San Diego it was lowt. The teat requestor’s repre- | 
sentative subsequently found it in the CVA salvage yard. From | 
the quantity and severity of scratches and dents the specinen 
could very well have been subjected to severe mechanica) shocks. 


During the ambient conditions proof cycle the 200 empere D.C. 
circuit indicated an out-of-tolerance dielectric resiatance. 
The specification requires a minimum of 10 megohas dielectrie 
| resistance and this circuit measured .04 wegohns to case, with | 
100 YDC applied. The spesimen was sent to the vendor for 
repair, When it was returned to CVA the testing sequence wad | 
completely redone. 


| During the cold teat (Paragraph 4.2.1.1(¢)), the specimen 

fatied to perform an assesbly cycle from internal to external at 
25 VDC. The specimen was again sent to the vendor for repair. 
When the specimen was returned to CVA teating wan resumed from 
where the failures hac occured. 


While sitting dormant in the CYA Components Test Laboratories 
(ambient San Diese climats conditions), corrosion was noted to 
be forming on the specimen hardware. The specimen wan subdse- 
quentiy subjected to a Salt Atmosphere Test, according to CVA 
specification 7-00210. At the conclusion of ine teat a visual 
inspection showed considerable corrosion 11 tne speci@:n ground 
plate ctuds and hardware. Figure 4 i © photegraph cf this con- 
dition, taken during the visual tnppection. Ouring the Post 
Salt Atmeaphere Teet proof cycle, a divleetric sirength (HYPOT) 
failure occurred on J 7014 to J 701D The specificntion 
requires ¢°7t thie cireuit withstand a minimum of 500 Vo RMS, 
The cireuit i--ks down at SOY RMS The sapeciaen was sent to 
the vendor for rspair, and shen returned to CVA, oo further 
testing waa a«ccomp] {shed 
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DISCUSSION OF THE DATA: (CONTINUED) 


UNITED CONTROL, SPECIMEN S/N 121: 


During the Initial Satisfactory Performance Teat, and on all 
subsequent tests where measured, dieleetric atrenygth failures 
occurred. CVA apesification 27-06166, Paragraph 3.6.3.6, 
requires that the specimen, between adjacent power circuits and 
between sach power circuit and case, be capable cf withstanding 
1500 V RMS. Only one cireuit wae cut-of-tolerance on the 
Initial Satisfactory Performancs Test. J 706 E to case broke 
down at 980 VRMS. The number of breakdown increased as test- 
ing progressed, until 6 breakdowns occurred curing the Hot Test. 
A more detatled description of the divleectric strength failures 
ia included on the individual data aheets. 


Duriug the Operating Vibration Teste, a considerable amount of 
“noise” and "chetter" was nceted on the D.C. switch circuits. 

Due to the vagueness of CVA apecificzation 27-06166 requirements 
end tolerances on "chattor" this was not reaolved as a failure 
&t thie tiec., When United Control S/N 124 wae tested the sane 
ecadition cecurred and ja discusesd in tiis sestion, "Discussion 
of the Data’ under United Control S/N 124. 


UNITED CONTROL SPECIMEN S/W 124: 


During the Initial Satyet-etory Perfereance Teast, two completa 
failures occurred on thie spesinen Phe first cf these 7ailures 
wes below tolerance reacings for dieleetric strength on zeveral 
ewiteh circuits. After the proof cycle was compieted the spee:-~ 
me. wae opened for failure analysia, with design group and veotor 
representatives present. It was determined that tha wrong type 
of relay vas used for thea AC owsteh The dieleetria strength 
epecification for the relays used in this apecimen waa 1000 

V &MS, and ths CVA component specification (27-06166) te 1500 

Vv RMS The vendor's representative stated that this type of 
relay had gotten in by etatake and sere probacly in several 
production ttema. A eheck of the production itena on hand at 
CVA showed this to be the case 


The second faiiure during the Initial Satiafactory Performance 
Test, occurred during the third aesembly cycle attempted Cra 
performing an tnternal to external assembly cycle the specimen s 
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UNITED CONTROL SPECIMEN S/W 124: (CONTINUED) 


D.C. switch assembly failed to transfer corpletely. When the 
specimen was opened, under circumstances stated in the preceeding 
paragrapk, the fellowing situation wae found; In the D.C. ewiteh 
motor circuit, the motor limiting micreawitch was contaminated 
by a glyptel like substance and was hanging up in the open 
| position. This appeared to be more of a worksenship problem 
than a design problen, 


The specimen, and all preduction units that were determined te 

hava the impreper type of relaye, were sent to the vendor for 

repair Upen retero, fthe reworked specimen, testing wae resumed 
according to Figure 3 sehedule. Durisg the Operating Vibration 
Teats, in all three axes, several of the D.C. awiteh circuits 
exhibited a considerable amount of soise and ehatter. At this 
point the CVA apsctfication ras very vagus about contact "noise" 

or "chatter". It simply stated that it should not exist but 

did not define the terw. A corcensars of epinion between CVA 
Electrical Design Group and CVA Components Test Lab personnel 

was, that the “chatter” was unsecepiable, and that the CVA 
specification 27-06166 requirements eeetion includs a descrip- 

tion and tclerance for contact "chetter”. Tho specimen was 

again sent to the vendor for rework. 


| SE Peep Sig eet gs ~ | 
DISCUSSION OF THE DATA: (CONTINUED) | 
| 
| 
| 
| 
{ 


While this Fvaluation Teet was being conducted, the Reeasiving 
Ynapeetion Dept. (280-2) vasa sxperieneing a “nojee" problem on 
the AC wwitch circuits of tne United Control! preductisa units. 
Then United Control speeimen 8/¥ 124 was reeeived back fros 
rework, it was used ealriy for rsaalving thie noise prob,ew 


The -opert on testing dine and reavite found in reealrtion of 
the "actee" provlem are inciuced in this report ag Addendum |. 
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ADDENDUM I 


SUBJPCT: Evaluaticn of the noize problem on the United Control 
Corp. 27:--06168 and 27-06177 Main Power Changeover 
switches, which includea teatinge of the Reach Relaya, 
P/N 9225, 


A SUMMARY OF THE. PROBLEM: 


The Untted Control Corp. Main Misaile Power Changeover ewitches, 
CV-A parts No. 27-961366-1 and 27-06177-1 atarted failing in CV-A 
Receiving Inspection about 10 Decenber 1959. The Engineering 
Operating Procedure (FOP) used by Receiving Inspection, required 
that contact “"noinxe”™ he less than 10 millivolta, when vibrated 
on the TET-810 Vibraticn machine. All of the United Contral 
awitehes being received ty CV-A at this time were failing to ! 
meet thin requirement, with some unita exhibiting zs much ae 

300 millivolta of noiae. 


TV-A Comporonta Teat Laboratory (Dept. 5364-5) wan perforaing 
) : the Engineering Fvaluation Teat on the 27-06366-1 switch at 
this time. The job of invcatigating the "nuise" phenomona, and 
determining what «an generating it was aasigned ar an additional 
task to this test. 


Oa reviewing the failuren that haa occurred, it wan determined 
that ali of the out-of-tolerance readings were occurring on the 
AC switch contacts. United Control Corp. was using Leach, Mae- 
} retic latch, 10 amp., 4 PDT relays (Leach P/N 9225), for the Ac 
ewitch, in all of the units giving trouble at this time. 
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ADDENDUM I (CONTINUED) 


oe a 


TESTING PFRFORHED ON THE 27296166 SWITCH: 


The firet general approach, in purauing this problem, waa to 
determine how much effect the different variablea had on the 
noise generated. Thia was done by holding ail variables 
except one, constant, and changing it in a !ogical sequence of 
atepe. 


A teat setup was built according to Figure 3 to duplicate 
Receiving Inapection's teat set voltage and current charactcris- 
tice. United Control switch, S/N 124 waa connected to thin tent 
set and all AC circuits measured for noise. With R-1] load set 
at 10K (approximately 3 ma current), 4 circuits exhibited more 
than 100 MV of noime when the awitch case waa taped gently with 
a light metallic object. This specimen was next connected to 
the Evaluation Teat actup and all AC circuita, except 2 (2 of 
the 4 ecircu:ta that exhibited more than 100 MV noise on the 
prior test) were energized with full rated loada, SA, 400 cps. 
When the specimen was taped gently with a iieht metallic object, 

D the reault of ncise measured wan the same us the results of the 
former test. Three assembly cyclea were performed at rated leads, 
with the nolae on some circuits increasing, some circuits 
decreasing and some ataying the same. 


These results were next reshecked by uning a differest awitenh. 
A production unit, S/N 125, had 8 circuits exhibit wore than 20 
millivolts of noise when checked by Receiving Inapection on the 
TET=810 Production Vibration machine. All 15 AC circuits werc 
first energized with rated loads (5 amp. 400 cycles) and the 
contacts monitored for noise. Next, twenty five assembly cycles 
were accomplished at ratec loader. The overall reault was the 
pame as with S/N 124. The switch (S/N 125) was next rechecked 
with the Receiving Inspection test setup on the TET-810. Only 
one circuit exhibited more than 20 millivolts of noise. The 
unit was re-run on the Receiving Inapeetion aetup the next 
day with tke noise condition getting steadily worse. 


United Control switch S/N 124 was next subjected to random 
vibration on the CV-A Components Test Laboratory facilities. 

The one circuit that had exhibited the most noiae in prior teats 
was selected and monitored. Random vibration stimulurn was a 26 
RMS, 1 minute burat of energy (bandwidth aa noted helow). The 
following resulta were recorded or a Hughes Memoncope, Model No. 
104, 


FORM SC A-702-1 
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isAvos bee 


18 cps ~ 1 Ke 60 millivolts 170 

18 cpa - 500 cpa 60 Mv 160 

18 cps - LOO cpa 19 KV 16 

100 cps - 300 eps 60 MV 170 

100 cps - 300 cpa 70 MV 280 

300 cps - 309 cps 40 - 60 WV 160 

$00 chs + 1 Ke 40 - AO MV 149 

\ Ke - 1.5 Ke 150 MV 300 

1 Ke - 1.2 Ke 125 MV 225 
The amplitude waa changed to 1G RMS: 

1 Ke - 1.2 Xe 6 MV 28 MV 

The amplitude was changed to 5G RMS. 
1 Ke - 1.2 Ke 175 MV 280 MY 


223223235 


Accelerometers were attached (uring dental cement) to the 
relay enclosures of the 4, 3 amp. circuit relayr in S/N 121. 

] The switch was subjected to an 86, alow sine aweep and resonancea 
were recorded as follows: 


Vibration Frewency(cpa): Amplification Factor: g_ Level: 
220 4.8 36 
2° m 40 
460 § 
590 4 32 
1300 3 

2200 Cm) 6R 


(*) Perpendicular to the axis of vibration 


The fasal check on the awitcn, aa an integral component, was to 
subject at to nw S minute random wihration tert with character{s~« 
tice according to Figure i. 41) AC circuita of the specimen 
were energized with rated current, S amperes, and noise ra 
determined an the voltage drap differenee hetwean atatie and 
vabration coodlit:ons Results were as follows: 4)) circutts 
exhibited some noise, Tectreujtea mors chan JO mtlitvol{s with 
the worst comlitiron heirg 74 wilitvoltt. 


In reviewing the test resalte and data taken thue “ar, the losticul 
conclusion was that the Leach Helayea, P/N Gels betug used as 
the AC switch, were the scurce of notee 


| A DENDUM I (CONTINUED) 
TFSTING PERFORMED ON THE 27-06166 SWITCH: (CONTINUED) 
Bandwidth of Stiwulus: Avg. Noise Level: Spike Notse Level: 


—- 
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ADDENDUM I (CONTINUFD) 


TESTING OF LEACH RELAYS, P/N 9225: 


Relay K-2 was removed from United Control specimen S/N 121. 

This relay contained circuit P-26 which exhibited the most noise 
during prior testr The relay cover was very carefully removed 
and the intevnel mechanigm given a thorough visual inspection. 
The circuit shown in Figure 3 wan connected to a set of contacts 
and several] forms of atimulti were applied in an attempt to re- 
produce noise. Negative results were encountered in all except 
the following situstion. A pnormal'y closed set of contacts were 
gently pried open sith a Nyion probe Juat as the contacta 
atarted to separate, it was noted visually that arcing was occur- 
ring between the normally closed and comaon contacter This 
circuit was heing monitored on a Rughes Mesoacope, Mode] {94, 
and the pattern on the scope caused by thia conditicn was 
essentially the same as the pattern that Receiving Inspection 
had been getting when 9 awitch failed on the TET-@15. 


In view of the reaults to date, it was decided that the open 
relay should be vibrated and its physical and electrical acticn 
during sibration recorded and analyzed. A vibration jig was 
designed and built that would give a minimus of resonances 

Figure 2 ia a photograph of the jig with a reiay mounted An 
electrical text circuit was built to illow a stisulus signal 

to be applied to the relay contacta selectively and the contact, 
ao energized, to be wonitorer on an oscilloscepe or ather faastru- 
mentation igure 4 is a achematic of the teat set Relay K-2 
which had been remeved from witch S/N 121 was subjecte) to a 
slow 10G sine aweep, and the avount of displacement of the con- 
tacts during resonances was notec Many resonances! occurred 

from J)18 cps to 1670 eps with the average displacement during 

a resonance heing about 0 OS inches and the waxvisum displacement 
(at 360 cepa) being 9 08 inches Flectrical noime was not moniterad 
during this rua 


Reiay K-2, which nad neen removed from Sf/il4 was subjected to a 
alsw, 86 mine sweep with eneentialiy the aame reauita aw were 


obtained from the prewious tent The maximum contact diapliace- 
went an thin relay wan 0 D2 rach at Lo77 cpa Noine @an 
monitored and occurred as followa: From 2X) MV to 36 VM he- 


tween L050 and 1100 epm, peaking at loos ens 


line, were hand carried to CV-A by a Leach representative. One 
of these relays wasn vibrated under ine same conditions as the 
test just completed on K-2 from S/N 124. The results were 
practically the same us those on the previour two tests, with 
the noise occurring, if anything, more often (more resonances of 
relay contacts) than on the previous tent Figures 5 and 6 are 
photographs of one of these P/N 9225 relays with the cover 
removed Figure S ahovs the contacts open and Figure 6 shows 
the contacts closed 


Fastex movies (15am) were made of two different opened relaya 
beitie subjected to an 86 sine sweep vibration. The results 
of these movies confirm the data measured in other waya on the 
previous teats and give a graphic record of the vibration 

8 characteristics of the Leach 9225 relay 


Twe Leach relays were hand carried from United Contre) Corp by 
an engineering repreeentative. These relays were froma lot 

that was currently being uaed in the production of the Main 

Power Changeover switch P/N 27-06166 The relays were not 

opened but were checked for noine When subjected to an &6 sine 
gweep on the fixture shown in Figure 2 and monitored with 

the test circuit shown in Figure 4, 6 of the 8 contacts monitored, 
exhioited more than 10 millivolts of noire. 
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ADDENDUM IT (CONTINUED) 
TFSTING OF LEACH RELAYS, P/N 9225: (CONTINUED) 
Two Leach relays P/N 9225, “tirectly off the Leach production 
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ADDENDUM I (CONTINUED) 
CRITIQUE ON CONFERENCE HELD TO DISCUS: AND RFSOLVE THIS PROBLEM: 


At this time a conference was called by CV¥*A, with United Con- 
trol representatives, Leach Corp. representatives and cognizant 
CV-A department representatives attending. The purpose of the 
meeting was to discurxs the awitch failures and the results of 
the tests performed to date, ard to try to adopt a program for 
resolving the overal] prob:em 


The results of the testing that has been deacribed thue far, 
were presented by CV=A Engineering, with the fsllowing conclusions: 


1) The United Costrol switchs, P/N 27-06177 and 27-06166, 
because of the noise, do nit do the job that CV<A 
engineering requices. 


2) The source of the noise is in the Leach 9225 relay. 


3) Under a broad interpretation of CV-A specification 

' 27-06106, revision "CT", the United Control Switeh 
doen meet CV+A requirements; however the specifisa- 
ti 2. 48 zroasly inadequate, 


4) The characteristics of the TET-810 were not known well 
enough to continue uring it, in any capacity, as a teat 
inatrument for power changeover switches. 


United Centrol Corperation atated that they would effect the 
redesign neceasary to make the AC awitch of the Raia Power 
Changeover awitch, satisfy the CV-A requirements Geach 


Easeh foresee erat wee 
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men ts 
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: Sees Sees So aten Ln Tsay te 
make it mect UV-A noise requirements, CV-A stated that spect- 
fieation 27-C8166 would be revised o adequately reflect the 


CV-\ requirements 
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ADD: YDUM XY (CONTINUED) 


TEST RFSULTS OF MODIFIED SPECIMENS: 


Tne Leach Corporation effected two modification programs for the 
9225 relays to be purchased by United Control] Corporation for 

the Main Missile Power Changeove: awitehes. The first modifica- 
tion consisted cf adding stiffeners to, and increasing the masa 
of the relay contact arma. The second modification consisted of 
changing the relay contact material to a high gold content alloy. 
Two of each type relay just deseribed were hand carried to CV-4 
test laboratories. The two relays with gold contacts were 
redesignated aa Leach F/N 9225-5811 and the two with e«tiffened 
contact arms aa Leach P/R 9225-5373. 


Both of the 9225-5811 relays were subjectei to 5 axen of 3G sine 
aweep vibration and menitored for contact noise uaing the test 
cireuit shewn in Figure 4. {8.5 MA contact current) No noise 
was measured on the 8 contacts in either, "Fxternai Closed" or 
"Internal Closed" positions for the 6 sweeps. Ficures 7, and & 
are photographs of one of the two 9225-58il relays with the 
cover removed. I% can be seen hy comparing photegrapha of the 
9223 and 9225-5811 relays that the contact shape and contact 
area were also changed in addition to changing contact material. 


The two 5373 relays were next subjected to the aame type test as 
dust described. One relay exnibited no noise under all the 
conditions tested. The second of the two 5373 relnys exhihited 
move than 300 millivoits of noise at 1625 cpa (vibration 
frequency) on one of the 4 contacts. The specimen was allowed 
to dwell in the critical vibration frequency area. Other cone 
tacts develoved noise greater than 10 HV, anu the situation 
grew progressively worse. The test requeator's representative 
decided that this modificatic wre unsatiafactory, so testing on 
the 3373 relays wan discontinued. 


Am pointed out in a previous paragraph, amplification factors of 
up ta 8.5 were encountered from the input to the switch mountings, 
to the input to the relay mountings In view of thie, United 
Control Corp. redesigned the relay mounting ar:anrement. 4 
rework kit was shipped to CV-A and installed in switch S/N V2. 
Figure 9 is a photograph of S/N 121 with the rework accomplished 
and two of the relays inatrumented for yibration. The reworked 
awitch was vibrated, ot 8G, %-2000 cps and the accelerometera 

were monitored for resonances. The msxinmur resonances encountered 
were 12G, or an amplification factor of 415. 
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| ADDENDUM I (CONTINUFD) 
TEST RESULTS OF MODIFIED SPECIMENS: 
An investigation into the TFT-810 problem, revealed that the 
vibration fixtures used for mounting the 27-6166 and 27-96177 
awitches were amplifying the "G" level sonsiderably. At some 
Yrequencies the amplification factor wags as great as 5. Up to 
this time there was no record of a validation Baving been run 
low amplificatien factor. o the writers knowledge this task 
was attempted but never coepleted. The final test on S/N ie), 
with the new 5811 relaya and the rework kit inatalled, was to 
have been vibrated on the TET-810 using the new vibration 


fixture. Since thir new fixture never materialized this test 
waa never performed, 


Both the Leach relay P/N $225 and P/N 9225-5811 were subjected 


to contact chemical analysia (spectograpny technijue) with the 
following results: 


Au Pt an Cu 8 P Ny Cd Ag 


10% 5% 10% 2% 0.3% 0.03% 3% O.1% Remainder 


on the fixtures. nother group at CV-A was riven the tusk of 
re-designing, fabricating and validating new fixtures with a 


Au Pt én Cu B PON, Cd Al Ag 


e e 1% 1% %~ O2% . 15% 2% Remainder 


Unived Control Corporation has redesigned the 27-06)56 ant 

2797-06177 switcher to use a rotary awitching mechaniam in lieu 

| of relays for tle AC cirenits, however some components had been 
manufactured uging relays, and are currently being used by CV-A 
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ADDENDUM Y (CONTINUED) 


TEST RESULTS OF MODIFIED SPECIMENS: (CONTINUED) 


In summarizing the results of this veat the writer concludes 
that the Leach relay, P/N $225, is not suitable for use in the 
Missile Power Changecver switches and recommends that they be 
removed from all aubject components. The Leach relay, P/W 
9225-5811 is suiteble for use and it should be substituted for 
the 9225 relay. 
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